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1)^ Responsive to communication(s) filed on 26 September 2005 . 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) I3 Claim(s) 35-80 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 56-80 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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DETAILED ACTION 

1 . This Office Action is in response to the communications dated 12/02/2003 
through 09/26/2005. 

Claims 1-34 have been cancelled. 

Claims 35-80 are active in this application; these are newly added claims. 

Acknowledges 

2. Receipt is acknowledged of the following items from the Applicant. 

a. Information Disclosure Statement (IDS) filed on 09/06/2005. The references 
cited on the PTOL 1449 form have been considered. 

Applicant is requested to cite any relevant prior art if being aware on form PTO- 
1449 in accordance with the guidelines set for in M.P.E.P. 609. 

b. Applicant made a provisional election without traverse to prosecute the invention 
of new claims 56-80, drawn to semiconductor devices. 

Claims 35-55 have been withdrawn from further consideration pursuant to 37 
CFR 1.142(b) as being drawn to a non-elected group there being no allowable generic 
or linking claim. 

Applicant has the right to file a divisional application covering the subject matter 
of the non-elected claims. . 



Application/Control Number: 10/725,850 



Art Unit: 2818 



Page 3 



Specification 

3. The specification has been checked to the extent necessary to determine the 
presence of possible minor errors. However, the applicant's cooperation is requested in 
correcting any errors of which applicant may become aware in the specification. 

Claim Objections 

4. Claims 66, 67, 78, and 79 are objected to because of the following reasons: 

In claims 66 and 79, the limitations "said (100) crystal orientation" and "said (110) 
crystal orientation" lack antecedent bases. Such limitation(s) is/are not priorly defined. 
Similarly, limitations "first Si-containing semiconductor region" and "said second Si- 
containing semiconductor region" lack antecedent bases. 

In claims 67, 76, and 80, the "wherein" clauses containing two (2) phrases: one 
dealing with the nFET device, and the other dealing with the pFET device. Phrase 
separation(s) is/are needed to put the claim(s) in better form(s). 

Appropriate correction(s) is/are required. 

Claim Rejections - 35 USC § 1 02 
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5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claim(s) 1 is/are rejected under 35 U. S. C. § 102 (b) as being anticipated by 
U.S. Patent No. 4,768,076, to Aoki et al. 

Regarding claim 56, Aoki discloses a planar hybrid-orientation semiconductor 
substrate structure, as shown in figs. 7, 10, comprising: 

at least one clearly defined first single crystal semiconductor region 10 having a 
first surface crystal orientation (110) and at least one clearly defined second single 
crystal semiconductor region 18 having a second surface crystal orientation (100) 
different from the first, said second semiconductor regions 18 formed by amorphizing a 
semiconductor material having said first orientation and recrystallizing it into a 
semiconductor material having said second orientation (100). See also col. 5, line 1 to 
col. 6, line 45. 



Nevertheless, the limitation(s) "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is process limitation(s), 
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and the discussed claim is drawing to a product. The process limitation(s) of how the 
second semiconductor regions being formed has/have no patentable weight in claim 
drawn to structure. Note that a "product by process" claim is directed to the product per 
se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also 
In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does 
not deal with this issue) and In re Marosi et al, 218 USPQ 289, all of which make it clear 
that it is the patentability of the final product per se which must be determined in a 
"product by process" claim, and not the patentability of the process, and that an old or 
obvious product by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that applicant has the burden of proof in such 
cases, as the above caselaw makes clear. MPEP §2113 states that "[E]ven though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe, 777F.2d 695, 
698, 227 USPQ 964, 966 (Fed. Cir. 1985)." 



Therefore, the recitation "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is considered a process 
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of making product and has been given no patentable weigtht in a product-by-process 
claim and is thus non-limiting. 

7. Claim(s) 56-69 and 72-80 are rejected under 35 U. S. C. § 102 (b) as being 
anticipated by admitted prior art (Admission). 

Regarding claim 56, Admission discloses a planar hybrid-orientation 
semiconductor substrate structure, as shown in figs. 1-4 of the instant application, 
comprising: 

at least one clearly defined first single crystal semiconductor region 320 having a 
first surface crystal orientation (100) and at least one clearly defined second single 
crystal semiconductor region 440 having a second surface crystal orientation (110) 
different from the first, said second semiconductor regions formed by amorphizing a 
semiconductor material 430 having said first orientation and recrystallizing it into a 
semiconductor material having said second orientation (110). See further the instant 
specification, pages 2-3. 

Nevertheless, the limitation(s) "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is process limitation(s), 
and the discussed claim is drawing to a product. The process limitation(s) of how the 
second semiconductor regions being formed has/have no patentable weight in claim 
drawn to structure. Note that a "product by process" claim is directed to the product per 
se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also 
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In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ161 ; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does 
not deal with this issue) and In re Marosi et al, 218 USPQ 289, all of which make it clear 
that it is the patentability of the final product per se which must be determined in a 
"product by process" claim, and not the patentability of the process, and that an old or 
obvious product by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that applicant has the burden of proof in such 
cases, as the above caselaw makes clear. MPEP §21 1 3 states that "[E]ven though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe, 777F.2d 695, 
698, 227 USPQ 964, 966 (Fed. Cir. 1985)." 

Therefore, the recitation "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is considered a process 
of making product and has been given no patentable weigtht in a product-by-process 
claim and is thus non-limiting. 
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Regarding claim 57, Admission discloses the hybrid-orientation substrate 
structure further comprising at least one isolation region 330 separating said at least 
one first single crystal semiconductor region 320 from said at least one second single 
crystal semiconductor region 440. See figs. 1-4. 

Regarding claim 58, Admission discloses the planar hybrid-orientation substrate 
structure further comprising a buried insulator layer 420, wherein at least some of each 
first and second semiconductor regions 320/440 are above said buried insulator layer 
420. See fig. 4. 

Regarding claim 59, Admission discloses the planar hybrid-orientation substrate 
structure wherein said at least one isolation region comprises a dielectric-filled trench. 
See figs. 1-4, and pages 2-3 of the instant specification. 

Regarding claim 60, Admission discloses the planar hybrid-orientation substrate 
structure wherein materials of said first and second semiconductor regions are selected 
from the group consisting of Si, SiC, SiGe, SiGeC, Ge alloys, Ge, C, GaAs, InAs, InP, 
layered combinations or alloy thereof, and other lll-V or ll-VI compound 
semiconductors. See the specification, pages 2-3 of the instant application. 



Application/Control Number: 1 0/725,850 Page 9 

Art Unit: 2818 

Regarding claims 61-62, Admission discloses the planar hybrid-orientation substrate 
structure comprising all claimed limitations. See the specification, page 2-3 of the 
pending application. 

Regarding claim 63, Admission discloses the hybrid-orientation substrate 
structure wherein said different surface crystal orientations are selected from the group 
consisting of (1 1 0), (1 1 1 ) and (1 00). See the specification, page 2-3 of the pending 
application. 

Regarding claim 64, Admission discloses the planar hybrid-orientation substrate 
structure wherein said first Si-containing semiconductor region has a (100) crystal 
orientation and said second Si-containing semiconductor region has a (110) crystal 
orientation. See the specification, page 2-3 of the pending application. 

Regarding claim 65, Admission discloses the planar hybrid-orientation substrate 
structure wherein said first Si-containing semiconductor region 320 has a (110) crystal 
orientation and said second Si-containing semiconductor region 440 has a (100) crystal 
orientation. See the specification, page 2-3 of the pending application. 

Regarding claim 66, Admission discloses the planar hybrid-orientation substrate 
structure further comprising at least one nFET device and at least one pFET device, 
wherein said at least one nFET device is located on a (100) crystal orientation and said 
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at least pFET device is located on a (1 10) crystal orientation. See the specification, 
page 2-3 of the pending application. 



Regarding claims 67-68, Admission discloses the planar hybrid-orientation 
substrate structure comprising all claimed limitations See the specification, page 2-3 of 
the pending application. 

Regarding claim 69, Admission discloses a planar hybrid-orientation 
semiconductor-on-insulator (SOI) substrate structure, as shown in figs. 1-4 of the instant 
application, comprising at least one single-layer semiconductor region 440 comprising a 
semiconductor having a first single-crystal surface orientation and at least one bilayer 
semiconductor region 320/430 comprising a lower semiconductor layer 430 having 
said first single crystal surface orientation and an upper semiconductor layer 320 having 
a second single crystal surface orientation different from the first, said single-layer 440 
and bilayer 320/430 semiconductor regions disposed on a buried insulator layer 420. 
See further the specification, page 2-3 of the pending application. 

Regarding claim 72, Admission discloses the structure wherein said buried 
insulator layer is a dielectric material selected from the group consisting of Si02, Si02 
containing nitrogen, silicon nitride, metal oxides, metal nitrides, and highly thermally 
conductive materials. See the specification, page 2-3 of the pending application. 
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Regarding claims 73-75, Admission discloses the hybrid-orientation substrate 
structure comprising all claimed limitations. See further the specification, page 2-3 of 
the pending application. 

Regarding claim 76, Admission discloses the hybrid-orientation SOI substrate 
structure further comprising at least one nFET device and at least one PFET device, 
wherein said at least one nFET devioe is located on a crystal orientation that is optimal 
for said device, said at least pFET device is locate on a crystal orientation that is optimal 
for said device. See the specification, page 2-3 of the pending application. 

Regarding claim 77, Admission discloses the planar hybrid-orientation SOI 
substrate structure wherein said different surface orientations are selected from the 
group consisting of (1 1 0), (1 1 1 ) and (1 00). See further the specification, page 2-3 of the 
pending application. 

Regarding claims 78-80, Admission discloses the hybrid-orientation substrate 
structure comprising all claimed limitations. See further the specification, page 2-3 of 
the pending application. 



Claim Rejections - 35 U.S.C. § 103 
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8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claim(s) 70 and 71 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over admitted prior art (Admission) in view of the following remarks. 

Regarding claims 70 and 71, Admission discloses the structure further including 
at least one isolation region 330. The isolation region 330 shown in figs. 3-4 just 
partially separating said at least one single-layer semiconductor region from said at 
least one bilayer semiconductor region. However, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the isolation 
region 330 so that it would extend to and/or even under the buried oxide and deep into 
the substrate, as that shown in figs. 1c-d. Such modification would not change the 
scope and/or spirit of the invention illustrated by fig. 4, and that such modification would 
involve only routine skills in the art as it is taught by figs. 1c-d. 

Conclusion 

1 0. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1791. The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)272-1787. The fax numbers for all 
communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 




1625. 



Dao H. Nguyen 
Art Unit 2818 
October 13, 2005 



